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(71) We Imperial Chemical Indus- 
tries Limited, of Imperial Chemical House. 
Mi]lbank» London S.W;1., a British Company 
do hereby declare llie invention, for which we 
pray that a patent may be granted to us» and 
the method bv which it is to be performed, to 
be particularly described in and 'by the fol- 
lowing statement: — 

The present invention relates to dou-ble 
dazing systems, and particularly to assem- 
blies for the conversion of windows from 
single glazing to double glazing or a single 
window to a double window. 

With the use of effici^t heating systems in 
building a demand for the insulation of the 
buildings against heat loss to the outside sur- 
roundings has arisen. One contribution to the 
thermal insulation is the provision of double 
glaring systems for the windows. Double 
gazing systems also serve as acoustic barriers 
against the ingress of noise from external 
surroundings into buildings. In many existing 
buildings the expense in replacing the 
ori^nal single-glazed window frames with 
new double-glazed frames prohibits eSl but 
the wealthy from dEfecting sudi a conversion. 
However, an alternative to the i^lacement 
of the entire window frsune is to i^tadi a 
second sheet of glazing mal^ial to the 
window frame over the ori^al sheet. 

According to one aspect of the present in- 
vention, an assembly for -the conversion of a 
sin^e-glazed window to double glazing or a 
single window to a double window, cotnpTis&s 
an edge strijp and a sheet of glazing material, 
said edge stnp having a base wdb and a flange 
ext^ding substantially perpendicular out of 
and long^udinaHy along die base web. at 
least one marginal portion of the sheet <^ 
glazing ma/terial being bonded to said flange 
and web. 

According to another aspect of the present 
invention, the assembly has a further flange 
spaced apart from the first flange and parallel 
thereto pending siibstantially perpendicu- 
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lariy out of and longitudinally along the base 
web. the marginal portion of the sheet of 
glazing material being bonded into the space 
between the two flanges or to the web axid 
outer surface of one of the flanges. 

The edge strip may be positiooed around 
all or only around some of the edges of the 
assembly. 

The assembly may be aflSxed over the 
glazmg material of a fixed or opening window 55 
frame, generally by affixing the assembly to 
the frame carrying the gkzmg material This 
provides a sealed space between the existmg 
glazmg in the window frame and the sheet of 
glazing material of die convertmg assembly 60 
which serves as a double glazing and pc»sibly 
also as an acoustic unit 

Alternatively die converting assembly may 
be affixed to the fixed frame, in which an 
opening window frame is moimted. tiiereby 65 
not only providing a sealed space betweeai the 
existing glazing in the opening frame and the 
sheet of glazing matenai of the converting 
assembly to act ^ a double glazing and /or 
acoustic unit but also serving to seal the 
window unit against the ingress of drau^ts 
between the fixed and opening frames. For 
optimum effect the convertmg assemUy 
should be efficiently sealed against the fixed 
frame. 

As a modSication of the system discussed 
in the last preceding paragraph the convertmg 
assembly may be atuiched to the window sur- 
round. Le. the plasty or brickwork defining 
the window aperture and surrounding the 
window frame mounted dierdn. A mounting 
strip may 'be provided in the surround for 
mounting the converting asscmibly upon. Ibis 
mounting strip may be a memi or plastics 
extrufflon. This construction a^ provides a 85 
seal against the ingress of diau^te. 

The assembly may be permanently 
attached to the window frame in construc- 
tions where it would not impede the move- 
ment of an opening frame. e.g. it may be 90 
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aOixed to an opening frame itself or to a 
fixed frame not involving an opening 
window, to fonn a sealed space between the 
existing grazing in the window and the sheet 
5 of glazing material of the converting 
assembly. Alternatively the converting 
assembly may be affixed to the window frame 
so that it is detachable or so that all of the 
sides of the ass^bly except for one side can 
10 be released from the frame, the remaining 
side being hinged to the frame, thereby en- 
abling the inner surfaces of the existing 
glazing in the frane and the glazing material 
of the assembly. i*e. the surfaces of the exist- 

1 5 Ing glazing and the glazing material confront- 
ing the space therebetween, to be cleaned 
by pivoting the assembly away from the 
frame. Also in the case where the con- 
v^ting assembly is afiSxed to the fix^ 

20 frame in whldi an opening frame is 
mounted, the assembly may be pivoted away 
from the fixed frame to enable the opening 
frame to be opened in the normal way there- 
by providing for ventilation throu^ the 

25 system. 

Pr^erably a hinge made, for example or 
metal or a plastics material, is secured to the 
edge strip ^ong one side of the assembly by 
bonding, screwing or riveting. The hinge is 

30 attached to one side of the frame whilst the 
remaining sides of the assembly are secured 
to the o^er sides of the frame by means of 
readily releasable clips, which may be snap 
clips, e.g. conasting of moulded plastics 

35 material such as nylon, or clii» which may 
be mechanically adjusted into engagement 
with the frame or members attached to the 
frame. It is possible to use clips of a more 
permanent nature than snap clips and adjust- 

40 able clips, e.g. clips which may oe screwed or 
bolted to the frame. HowevCT, clips of xhis 
nature require more tedious manipulation 
than do the more readily releasable clips in 
order to release the assembly from the frame. 

45 Therefore, we prefer to use readfly releasable 
dips. The edge strip may be formed with a 
peripheral ri^ protrudmg out of the base 
web. the clips bemg arranged to engage the 
ridge. If desirable a contmuous bead may be 

50 clamped over the ridge and drawn into en- 
gaament with it by the clips. 

One embodiment employs hinges along two 
opposite sides of the converting assembly, 
one part of each hmge being attached to the 

55 edge strip, e.g. by riveting, and the other part 
being attached to the window frame, e.g. by 
screwing. The two parts of the hinge are held 
together by a pivot pin which may be with- 
drawn to separate the two parts. To pivot the 

60 converting asswnbly away from the window 
frame the pins are withdrawn from the hmges 
along one side of the convatmg assembly so 
that the assembly can be swung away from 
the window frame whilst pivoting about the 

65 hhiges along the opposite ade. By usmg 



hinges in which the pivot pins can be with- 
drawn the hinge can serve to provide a crue 
hinging function between the converting 
assembly and the window frame and also as 
a releasable clip when the pivot pin is re* 70 
moved. It will be appreciated that the dual 
functions of the hinges enables a converting 
assembly hung on these hinges to be pivoted 
about any one of its sides dhosen at will or 
to be removed from the vnndow frame 75 
altogether by removing the pivot pins from 
every hinge. 

In an alternative embodiment, an edge 
bead is constructed so that it may perform 
two functions in securing the assembly to go 
the frame by engaging the edge of the 
assembly or the edge strip; firstly it is formed 
to serve as a hinge, and secondly it is formed 
so that it may be separated into two parts. 
Accordingly, such an edge bead may be 
arranged around the whole periphery of the 
assembly with the advantage that the 
assembly may be hinged away from the 
frame about the edge bead attached to any 
one side of the assembly after the edge bead 90 
along each of the other sides has been separ- 
ated into two parts. 

In order that the space between the exist- 
ing glazing and the glazing material of the 
assembly according to the invention may be 95 
efiiciently enclosed a sealing strip is prefer- 
ably attached around the whole periphery of 
the assembly. When the edge strip extends 
around all of the edges of the assembly the 
sealing strip may be attached to the edge 100 
strip. The sealing strip should be attadied to 
the assembly so that it faces the window 
frame and will be compressed to prevent the 
passage of air between itself and the frame 
or surround when the assembly is clipped on 105 
to the frame or surround. Suitable materials 
from which the sealing strip may be made 
include foamed plastics materials, rubbers 
or foamed rubbers* such as polymers based 
on chloroprene, e.g. "Neoprene" and the HO 
woven fabric piles. The sealing strip may be 
secured in place by any suitable adhesive, 
such as natural rubbers or synthetic rubbers, 
e.g. butadiene or chloroprene based rubbers 
in solvents such as chlorinated hydrocarbons 1 15 
or petroleum ethers, and epoxy resins. 

The edge strip may be made of any suit- 
able material, e.g. metals, such as aluminiiim 
or stainless steel, and synthetic plastics 
materials, such as glass reinforced polyester, 120 
nylon or glass reinforced nylon, vinyl chloride 
polymers, polyacetal and polymethyl metha- 
crylate. We prefer to use extruded aluminium 
sections as the edge strip. 

The sheet of glazing material may com- 123 
prise glass or a transparent or translucent 
plastics material, such as polymethyl metha- 
crylate or a vinyl chloride polymer. 

Any suitable adhesive material may be 
chosen to bond the gazing material to the 130 
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edge strip. The adhesive material must be 
capable of adhering to the materials from 
which the edge strip and the glazing sJieet 
are made. Suitaible adhesive materials include 

5 polyvinj^ butyral, polysulphides, polyacetals 
and epoxy resms. Preferaibly the adhesive 
material is a copolymer of ethylene with one 
or more hydroxy or epoxy lower aliphatic 
mcmoesters oi acrylic acid or methacrylic 

10 acid, and with fi:om 0% to 55% by weight 
of at least one further cwnonomer, whicJi 
may be an ester of acrylic or methacrylic add 
or a vinyl ester or another copolymerisable 
comx)oimd, s^d copolymer containing, by 

IS weight, at least 35% of ethylene and : 

(a) from L0% to 8.5% of free hydroxy 
groups; or 

(b) from 0.10% to 3.0% dt epoxy oxygen; 

or 

70 (c) both free hydroxy groups up to 9.5% 
and epoxy oxygen up to 3.0% provided that : 
wei;|j3t of free hydroxy groups + (10 X 
weight of epoxy oxygen) is always at 
least 1. by weJgJit of the copolymer. 

"25 The hydroxy or e{>oxy lower aliphatic 
radical of the ester, which may be a strai^t 
chain, branched chain or cyclic aliphatic 
radical, preferably contains from 2 to 6 
carbon atoms* and is preferably a hy- 

30 droxy or epoxy alkyl or hydroxy or 
epox5f cydoalkyl radical. It may. however, 
contain ether linkages, and it may contain 
one or more hydroxy or epoxy groujK. The 
ester is prefera'bly a hydroxy ester, and the 

^5 hydroxy alkyl esters of acrylic and metha- 
crylic add are particulariy preferred. 

The further comonomer or comonomers 
may be chosen from vinyl acetate or an alkyl 
ester of acrylic or methacrylic acid, particu- 

-**0 larly methyl methacrylate. Further compounds 
from which the said further comonomer or 
comonomers may be selected indude vinyl 
aromatic and vinyl heterocylic compounds, 
such as, for example, styrene, vinyl naphtha- 

45 lene, N-vmyl carbazole. N-vinyl phthalimide; 
and acrylonitril and the N-phenyl maleim- 
ides. The vinyl aromatic and vinyl hetero- 
cydic comonomers may contain substituents 
additional to the vinyl group, such as alkyl 

50 or alkoxy ^oups, provided they do not 
occupy positions where they would inhibit 
the copolymerising activity of the vmyl 
group. 

Gwierally copolymers containing from 
55 1.5% to 6.0% by weight of free hydroxy 
groups and /or from 0.3% to 1,0% by wei^t 
of epoxy oxygen are prefeired. 

The preferred copolymers include hydrox- 
ethyl aciylate and hydroxyethyl methacry- 
^ late copolymers, e^secially the tatter. Copoly- 
mers containmg from 13% to 40% by wei^ 
of hydroxyethyl methacrylate <l-70% to 
5.23% free hydroxy groups), the remainder 
bemg, essentially, ethylene, are especially 
65 suitable. 



^^^I^polyniers having the composition by 

h^^^^°^ , u , '^7.5% 73.0% 
hydroxy ethyl methacrylate 14.5% or 23.0% 
methyl methacrylate 8.0% 4.0% 70 

*^ve been found to be pardcularly suitable 
as adhesive materials for the production of 
double glazing laminates. 
Other copolymers which are useful include 
copolymers described of ethylene with, for 75 
example, gjycidyl acrylate or methacrylate, 
glycerol monoacrylate or monomethacrylate 
and hydroxypropyl and hydroxybutyl acryl' 
ates and methacrylates. Tbe hydroxypropyl 
esters (m which the free hydroxy groups may bq 
be primary or secondary or a mixture there- 
have the advantage oi relatively low cost 
The epoxy comonomers, for example, 
glyadyl methacrylate, confer on the copoly- 
mer substantially stronger bonding to glass fi< 
surfaces than does hydroxyethyl methacryi- 
ate. It may thus be possible to use smaller 
proportions of these comonomers than those 
of hydroxyethyl methacrylate, to achieve, for 
example, the required degree of adhesion to 90 
glass. 

Bonding is effected in the normal manner 
accordmg to which adhesive is used and the 
properties of the materials from which the 
edge strip and gjazmg material are made. 05 
if heat must be applied to bond the ass^bly 
together the material frcHn which the edge 
strip and gilazing sheet are made must be 
resistant to degradation and deformation at 
Uie tempwatures employed. Adhesives pro- iqo 
duced from the ethylene copolymers spedfied 
above are bonded, af t^ putting tog^her the 
assembly, by heating the assembly at tem- 
peratures tfbove aibout UtPC with an upper 
limit m the region of 180*C. For example, 105 
bonding may be ^ected at a temperatiu-e 
ranging from 120^C to 160**C, heating being 
maintained for up to about 60 minutes, pre- 
ferably 10 to 30 minutes. Heating may be 
effected by exposing the asseinbly to a flame iin 
or placing it in an oven. When such ethylene 
copolymers are used it is preferred to make 
the edge strip from an extruded alummium 
section, since this wiil withstand the heating 
process, which may conveniently consist of 115 
the application of a flame to the strip. 

When the glazing materiEd is gjass, the 
adhesion between the glass and the adhesive 
material, particuferly the aforesaid ethylene 
copolymers and polysulphides, may be im- 120 
proved by applying an adhesion promoting 
agent to the gJass surfaces and /or the 
adhesive composition surfaces which are to 
be bonded together prior to assembling the 
sheet and plastics material. 125 

The adhesion promoting agent is advan- 
tageously a compound having functional 
groups which will couple with a functional 
group of the adhesive composition and is 
also capable of forming linkage with the 130 
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glass surface. Silanes are our preferred ad- 
hesion promoting agents, particularly vinyl 
sflanes. epoxy silanes, amino silanes, tn- 
ethoxy sihme and trimethoxy silanes sudi 

5 as vinyl trichlorosflane. x-aminopropyltn- 
ethoxy silane, vinyl triethoxy sUane. methyl 
triethoxy silane, vinyl triacetoxy silane, 
ethyl-aminotrichlorosilane, a-glycidoxy 
propyltrimethoxy alane, m^acryloxy 

10 Slane, vinyl trimethoxy sflane and methyl 
trimethoxy silane. 

The adhesion promoting agent may be 
appUed to the rfass surface and/or in 
some circumstances the adhesive compoa- 

i5 tion, e,g. when a bead or strip of the 
aforesaid ethylene copolymer is used, m the 
form of a solution which may consist of 
the undiluted adhesion promoting agent 
when it is a liquid or of the adhesion pro- 

20moting agent in aqueous solution or dis- 
persion or in an organic solvent, preferably 
one of low boiling point such as petroleum 
ether, toluene, benzene or xylene. Altem- 
tively, when the adhesion promotmg agent 

25 is readily vaporisable it may be applied to 
the glass surface and/or the adhesive 
material as a vapor. 

In general, it is most convenient to use 
a liquid adhesion promoting agent, such as 

30 methyl triethoxy silane, and this naay be 
applied by brushing, spraying or wipmg the 
liquid over the surface to which it is to be 
appHed. ^ ^ , , 

Preferably both the surface of the gla^ 

35 and the adhesive material are wetted with 
the adhesion promoting agent This may 
conveniently be accomplished by applymg 
a coating of the adhesion promoting agent 
to the surface of the adhesive material only 

40 and then bringing the glass and c^ted 
adhesive material surfaces together where- 
upon the glass is wetted by the adheaon 
promotmg agent. The assembly is then 
heated to produce the bond between the 

45 glass and the adhesive material. 

It has been found that a satisfactory 
degree of adhesion between a gjass airface 
and the adhesive material can be achieved 
when vinyl triethoxysilane is used as an 

50 adhesion promoting agent. This may be 
applied to the siuf aces to be bonded m the 
mmner described in the last precedmg 
paragraph. 
In order that the present mvention may 

55 be more readily understood several pre- 
ferred OTibodimehts thereof are now de- 
scribed by way of example only and with 
reference to the drawings, of which Figur^ 
1 and 2 accompany the Provisional Specin- 

60 cation of Application No. 26322/68 and 
Figures 3, 4 and 5 accompany the present 
Complete Spedficadon- 
In the drawings: 

Figure 1 is a partial cross-section of an 
65 assembly accordmg to the invention 



attached to a single-glazed window frame; 

Figure 2 is a partial cross-section of an 
alternative assembly according to the in- 
vention attached to a single glazed window 
frame* '^^^ 

Figure 3 is a cross-section taken horizon- 
tally through an opening window frame 
and a fixed window frame on which an 
assembly according to the invention is 
mounted; . . 

Figure 4 is an e3q>Ioded perspecuve view 
of a hinge as shown in Figure 3: and 

Figure 5 is a cross-section through a 
window showing an assembly according to 
the invention secured in the window sur- w> 
round. . , . 

Figure 1 shows an openmg wmdow frame 
having wooden side members 10 and 11 
and which is glazed in a conventional 
manner with a single sheet of glass 12 re- 85 
tained in position by strips of putty 13 and 
14. An assembly 16 according to the inven- 
tion is mounted on the window frame to 
convert it to double glazing. The assembly 
16 consists of a sheet of glass 17 and an 
edge strip 19 arranged around all four edges 
of the sheet of glass 17. The edge strip 19 
has a base web 20 and a flange extendmg 
substantially perpendicular inwardly from 
the base web 20 and also longitudmally 95 
along the base web 20, and is formed as an 
extruded section of aluminium. The sheet 
of glass 17 is bonded to the flange 21 and 
the base web 20 by a fillet 22 of synthetic 
plastics adhesive material comprising by 1(MI» 
weight, ethylene 77.5%, hydroxyethyl 
methacrylate 14.5*^b and methyl metha- 
crylate 8.0%. 

The bonding process is carried out by 
firstly positioning the fillet 22 as an ex- 105 
truded profile, conforming to the surfaces 
of the base web 20 and the flange 21, in 
the angle between the base web 20 and the 
flange 21. Methyl triethoxysilane as an 
adhesion promoting agent is applied to the 110» 
edge regions of the sheet 17 to be bonded 
to the fillet 22. The edge strip 19 together 
with the fillet 22 is located around the edges 
of the sheet 17 with the edge regions of the 
sheet 17 treated with adhesion promotmg ll^" 
agent in contact with the fillet 22. The 
assembly is clamped together and heated in 
an oven to raise the temperature of the 
fillet 22 of adhesive material to about 
140^C, thereby bonding the edges of the 120' 
glass sheet 17 to the flange 21 and the base 
web 20 of the edge strip 19. ^ 

A foamed "Neoprene" sealing stnp 23 
is bonded by an adhesive comprising a 
chloroprene rubber in methylene chloride 125 
solvent to the edge strip 19 so that it con- 
fronts and is compressed between the 
assembly 16 and the frame. 

One section of the edge strip 19 bonded 

along an edge of the she^ 17 is pivotally 13a 
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mounted on the side member 10 of the 
frame by means of two nylon hinges 24. One 
leaf of each of the hinges 24 is affixed to 
the edge strip 19 after bonding the glass 
5 sheet 17 thereto by blind rivets 25. The 
other leaf of the hinge is affixed to the side 
member 10 by screws 26. The remaining 
three sides of the assembly are releasably 
secured to the frame, as shown in relation 

10 to the side member 11. A nylon snap clip 
28 is attached to the side member 11 by a 
screw 29. When the assembly is fastened 
to the side member lO the snap dips located 
on the remaining side members are de» 

15 formed outwardly to permit the assembly to 
be moved into contact with tfie frame, for 
example, the clip 28 is moved to the right 
When the assembly is in place the clips are 
allowed to return to their undefonned state 

20 as shown thereby engaging the peripheral 
surface of the ^ass sheet 17 holding the 
assembly in firm contact with the frame. 
The assembly 16 is mounted on the £rame 
by means of the hinge 24 and the clips 28 

25 so that the sealing strip 23 is compressed 
between the assembly 16 and the frame 
thereby sealing the space l)etween the two 
sheets 12 and 17. To obtain a satisfactory 
seal the sealing strip has such a depth that 
it protrudes in its undefonned state beyond 
the edge of the base web 20 which con- 
fronts the frame. Mounting the assembly 
16 on the frame then serves to compress the 
sealing strip 23 to produce a satisfactory 

35 seal. 

Figure 2 shows an opening wooden 
window frame having side members 35 and 
36 and provided with a conventional sin^e- 
glazed system comprising a gjass sheet 37 

•10 retained in position by strips of putty 38 
and 39. An assembly 40 according to the 
invention is attached to the frame to con- 
vert the system to double glazing. This con- 
sists of an extruded aluminium strip 43 and 

45 a glass sheet 44. The edge strip 43 has a 
base web 45 and two spaced apart flanges 
48 and 49, each extending substantially 
perpendicular inwardly from the base web 
45 and both extending parallel to each other 

50 longitudinally along the base web 45. The 
glass sheet 44 is bonded into the space be- 
tween tilie flanges 48 and 49 by means of a 
fillet 51 of synthetic plastics adhesive 
material comprising by weigbt ethylene 

55 73.0%, hydroxyethyl methacrylate 23,0% 
and meth3^ methaorylate 4.0%. 

Bondmg of the glass sheet 44 into the 
space between the flanges 48 and 49 is 
carried out in a manner similar to that used 

60 for the embodiment shown in Figure 1. 
The fillet 51 was inserted into the space 
between the flanges 48 and 49 as an ex- 
truded profile. The edge of the ^ass sheet 
44, after treatmrat with methyl triethoxy 

65 silane as an adhesion promoting agent, was 



positioned in the space to contact the fillet 
51 of adhesive mat^iaL The edge strip 43 
was clamped to the glass sheet 44 and the 
clamped assembly heated in an oven to 
raise the temperature of the fillet 51 of 70 
adhesive composition to about 140^C 
thereby bonding the edges of the glass sheet 
44 into the space between the flange 48 and 
49. 

A foamed "Neoprene" sealing strip 55 75 
is bonded to the flange 49 and the adjacent 
part of the base web 45 of the edge strip 
43 so that it is compressed 'betwera the 
flange 49 and the frame. 

A section of the edge strip 43 bonded 80 
along one edge of the sheet 44 which cor^ 
responds to the side member 35 has a leaf 
56 of each of two nylon hinges 57 blind 
rivetted to it whilst the other leaves 58 of 
the hinges 57 are screwed to the side mem- 85 
ber 35. This form of attachment enables 
the assembly 40 to be pivoted about the 
hinges. 

The edge strips bonded to the remain- 
mg three sides are essentially similar to the 90 
strip 43, but, as shown for the edge strip 60. 
an outward ridge 61 is formed longitud- 
inally along the base web 62 to enable the 
assembly to be firmly clamped against the 
frame by means of a nylon snap clip 63 95 
screwed to the side member 36. The snap 
dip 63 functions in a similar manner to the 
snap clip 28 shown in Figure 1 by engaging 
the ridge 61 and the edge strip 60. The 
manner of mounting the assembly on the 
frame by means of the hinges 57 and the 
clips 63 serves to form an efficiently sealed 
space between the glass sheets 37 and 44 
by compressing the sealing strip 55 between 
the flange 49 and the frame. The sealing 105 
strip 55 has a depth which protrudes be^ 
yond the edge of the base web 45 which 
confronts the frame so that compression of 
the sealing strip produces a good seaL 

Figure 3 shows a cross-section taken 110 
horizontally through a window assembly. 
A fixed window frame has two vertical 
wooden side members 65 and 66 which are 
afl^ed directly in the window surround 
(not shown) of a building wall. An opening 1 15 
fanlight window consisting of wooden side 
members 67 and 68 with a single sheet of 
glass 69 is mounted in the fixed frame 
and hinges about an axis perpendicular to 
the side members 65 and 66. An assembly 120 
according to the invention is shown at 70. 
This comprises a sheet of glass 72 and an 
extruded aluminium edge strip 73 bonded 
arcMmd all of the edges of the glass sheet 
The edge strip has a base web 74 and two 125 
spaced apart flanges 76 and 77 extending 
substantially p^pradicular inwardly from 
the base web 74 and longitudinally along 
the base web. Each flange has an inwardly 
projecting rim 78 serving to position the 130 
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edge of the glass sheet in the strip 73. A 
small ridge 79 projects inwardly from each 
flange 76 and 77 serving to limit the extent 
to which the edge of the glass sheet 72 
5 may project inside the strip 73, thereby 
providing space between the edge of the 
glass sheet 72 and the base web 74 to 
accommodate screws and rivets used to 
attadi components to the base web 74. The 

10 edge of the glass sheet 72 is bonded between 
the flanges 76 and 77 by a synthetic plastics 
adhesive material comprismg by weidit, 
ethylene 77.5%. hydroxyethyl methacrylate 
U.S^c and methyl methacrylate 8.0%. ^ 

15 The assembly 70 is produced by position- 
ing an extruded bead of the adhesive cwn- 
position treated on its surface with methyl 
triethoxysilane adhesion promoting agent 
inside a length of the edge strip 73 suffic- 

20 t&it to extend around the whole perimeter 
of the glass sheet 72. The edge strip 73 and 
the bead of adhesive mat^al are heated^ to 
raise the temperature of the compoation 
to about leO^C The strip 73 is then located 

25 around the edges of the glass sheet 72 and 
the assembly clamped together whilst the 
composition is cooling to form^ a bond be- 
tween the glass and the edge strip 73. 
A foamed **Neoprene" sealmg strip 81 

30 is bonded by an adhesive formed froin a 
chloroprene rubber in methylene chloride 
as solvent to the flange 77 and the section 
of the base web 74 between the flange 77 
and the frame. The sealing strip 81 is 

35 slightly deeper than this section of the base 
web 74 so Aat it is compressed between the 
frame and the base web 74 thereby forming 
a seal between l^e frame and the assembly 

70. , , 

40 The assembly 70 is attached to the frame 
by liinges 82 and 83 screwed to the members 
65 and 66 respectively. The hinges 82 and 
83 have the construction shown in exploded 
form in Figure 4. The hinge is composed 

45 of two parts 85 and 86. each identical mould- 
ings of nylon. The parts 85 and 86, as shown 
in part 86. have a base 87 from whidi two 
upstands 88 and 89 project, a space 90 cor- 
responding to the length of the upstand 88 

50 being located between the upstands 88 and 89 
and a space 91 corresponding to the length 
of the upstand 89 being located between the 
upstand 88 and tibe end of the base 87. 
Aligned bores 92 and 93 having diamet^s 

55 corresponding to that of a pivot pp 94 
extend througi the upstands 88 and 89. The 
hmge may be assembled by reversing the 
parts 85 and 86 and bringing them together 
so that the upstands 95 and 96 on the part 

60 85 are located in the spaces 91 and 90 rc- 
spectivdy on tiie part 86. The pivot pin 94 
is then inserted through the bores 92 and 93 
and the corresponding bores 97 and 98 m 
the part 85 to lock the two parts together 

65 whilst permitting the parts to pivot about the 



pin. Countersimk screw holes 99 are provided 
in the bases 87 of each of the parts for 
attaching the hings to the assembly and to the 
frame. 

The assembly is aiiixed to the fixed 70 
window frame by affixing the two separated 
parts of each hinge to the £rame side mem- 
bers and to the assembly individually. In the 
embodiment shown in Figures 3 two hinges 
are attached to each of the side members 65 75 
and 66, only the upper hinges 82 and 83 
bemg visible. One part of each hinge is 
attached to the respective side member by 
driving screws through the holes 99 into the 
side member and the other part of the hingp 80 
is attached by riveting to the assembly in a 
position corresponding to that of the first 
part on the side member. The assembly is 
then positioned against the frame by inter- 
eng^ging the upstands and intervening spaces 85 
of the corresponding parts of each hinge and 
inserting the pivot pin through the bores in 
the upstands thereby locking the two parts 
together and also the assembly to the fixed 
window frame. The assembly may be opened 90 
to allow access to the fanlight for cleaning 
or to open it for ventilation by removing the 
pivot pins from the hinges attached to one 
side member, e.g. the hinge 82 and the hinge 
affixed to the member 65 bdow the hinge 95 
82. Removal of the pivot pins permits the two 
parts of the hinges to be separated therd>y 
allowing the assembly to pivot about the 
hinges attached to the side member 66 such 
as the hinge 83. The assembly may be re- 100 
moved altogether from the fixed window 
frame by withdrawing the pivot pins from all 
of the hmges thereby permitdng the two parts 
of each hinge to be separated. 

Figure 5 shows a brick surround 101 to a 105 
window aperture in which a fixed woodra 
frame 102 carrying a single glass sheet 103 
is mounted. A strip 104 of rigid polyvinyl 
chloride is screwed 1^ screws 105 to the sur- 
face of the surround 101 on the internal side 110 
of the window frame lOZ An assembly 106 
according to the invention and similar in 
construction to the assembly 70 shown in 
Figure 3 is .secured to the strip 104 by hinges 
107 having the construction shown in Figure 115 
4- The assembly may be pivoted away from 
tiie frame by removmg the pivot pins from 
the hinges along one side of the assembly 
and pivoting the assembly on the hinges along 
the facing side oi the assembly. 120 

Although Figure 5 shows the frame 102 as 
a fixed frame it is to be understood that this 
embodiment may be employed with a modifi- 
cation in which a single glazed opening 
window frame is mounted in a fixed frame 125 
which is secured in the window surround 
101. i.e. the manner of mounting the assembly 
in Figure 5 may be used for a fixed or open- 
ing window. , 

Instead of mounting the assembly on the 130 
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strip 104 attached to the inside of the sur- 
round lOU the strips may be at-tached to the 
interior lateral surface 110 of the surround 
and the assembly 106 mounted on the strip 

WHAT WE CLAIM IS : — 

1. An assembly for the cx)nversion of a 
single-giazed wincfow to double glazing or 
a single window to a double window, wnich 

U) comprises an edge strip and a sheet of glazing 
material, said edge strip having a base web 
and a flange extending substantially perpen- 
dicularly out of and longitudinally along the 
base web, at least one margmal portion of the 

15 ^6t of glazing material beii^ bonded to said 
flange and web. 

2. An assembly accoixiing to claim 1, 
having a further flange spaced apart from the 
first flange and parallel thereto extending sub- 

20 stantially perpendicularly out of and longi- 
tudinally along the base web, the marginal 
portlcxi of the sheet of glazing material being 
bonded into the space between the two 
flanges cr to the web and outer surface of 

25 one of the flanges. 

3. An assembly according to claim 1 or 
2, in which the sheet of ^azmg material is 
gjass; or a transparent or translucent \myl 
chloride polymer or polymethyi metha- 

30 crylate. 

4. An assembly according to claim 1, 2 
or 3, in which the edge strip is made 
metal or a synthetic plastics material. 

5. An assembly according to daim 4, in 
35 which the metM is aluminium or stainless 

^edL 

6. An assembly according to claim 5. in 
which the edge strip is an extruded 
almniniimi section. 

40 7. An assembly according to daim 4, in 
which «the synthetic plastics material is a glass 
reinforced palyester resin, nylon, glass re- 
inforced nylon, a vinyl chlonde polymer, a 
polyacetal or polymethyi methacrylate. 

45 8. An assemWy according to any pre- 
ceding clain^ in which the sheet of glazing 
matenal is bonded to the edge strip by an 
adhesive material comprising polyvinyl 
butyral. a polysulphide, a polyacetel or an 

50 ^oxy resin. 

9. An assCTubly according to any of 
claims 1 to 7, in which the sheet of glazing 
material is bonded to the edge strip by an 
adhesive materia! comprising a copolymer of 

55 ethylene with one or more hydroxy or epoxy 
lower aliphatic monoesters of acrylic acid or 
methacrylic acid, and with from 0% to 55% 
of at least one further comonom^, which is 
an ester oi acrylic acid or methacrylic acid 

60 or a vinyl ester or another oopolymerisable 
compound* said copolym^ contaming, by 
wd^ at least 35% of ethylene and : 

(a) from! 1.0% to 8.5% of free hydroxy 
groups; or 

65 fb) from 0,10% to 3.0% of oxygen; or 



(c) both free hydroxy groups up to 8.5% 
and epoxy oxygen up to 3.0% provided that : 
Weight of free hydroxy groups + (10 X 
weight of epoxy oxygen) is always at 
least 1% by weight of the copolymer 70 

10. An assembly according to claim 9, in 
which the copolymer contains 1.5% to 6.0%. 
of free hydroxy groups and/or from 0,3% 
to 1.0%, by weight, of epoxy oxygen. 

1 1. An assembly aocordmg to daim 9 or 75 
10, in which the nirther comonomer com- 
prises styrene, vinyl acetate or an alkyl ester 

of acrylic or methacrylic add. 

.12. An assembly accordmg to claim 11, 
in which the comonomer comprises methyl 80 
methacrylate. 

13. An assembly according to any of 
claims 9 to 12. in which the adhesive material 
comprises the terpolymer of 77.5% by weight 

of etfiyloie. 14.5% by wdgjit of hydroxy- 85 
ethyl methacrylate and 8.0% by wdght of 
methyl methacrylate. 

14. An assembly according to any of 
dauns 9 to 12, in which the adhesive material 
comprises the terpolymer of 73.0% by wd^t oq 
of ethylene. 23% by wdght of hydroxyethyl 
methacrylate and 4.0% by weight of methyl 
methacrylate. 

15. An assembly^ according to any pre- 
ceding daim, in which the sheet of glazing 95 
matenal and/or the adhesive material used to 
bond the sheet of glazing material and the 
edge strip together are or is treated with an 
adhesion promodng agent 

16. An assembly according to claim 15. loO 
in which the adhesion ^romotmg agent com- 
prises vinyl trichlcA-osOane, y-aminopropyl 
triethoxy silane, vinyl triethcoy silane, methyl 
trietho;^ silane, vinyl triacetoxy silane, ethyl- 
aminotnchlorosilane, o-glydaoxy propyl- 105 
trimethoxy, vinyl trimethoxy silane, methyl 
trimethoxy silane, or methacryloxy silane. 

17. An assembly according to any pre- 
ceding claim, which indudes a sealing strip 
arranged to prevent the passage of air be- iiq 
tween the assembly and the window com- 
ponent to which the assembly is attached. 

18. An assembly accordmg to claim 17, 
in which the sealing strip is niade from a 
foamed plastics material, a rubber, a foamed 1 15 
rubber or a woven fabric pile. 

19. An assembly accordmg to any pre^ 
ceding claim, in which the 5ge strip has 
an outwardly facmg ridge which may be 
engaged by a dip to clamp the assembly to 120 
the window component to which it is 
attached. 

20. An assembly according to any pre- 
ceding claim in \^ch the or each flan^ has 

an inwardly projecting rim serving to posi- 105 
tion the sheet of glass material with r^pect to 
the edge strip. 

21. An assembly according to daim 2 or 
any of claims 3 to 20 as appendant to daim 

2, m which a ridge projects inwardly from 130 
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each flange to limit the ext^t io which the 
edge of the sheet of glazing material projects 
into the space between the flanges. 

22. An assembJy for the conversion of a 
5 smgle>^azed window to double glazing sub- 

stantiafly as hereinbefore described with 
reference to and as shown in Figure 1 or 2 
of the drawings. . « 

23. An assembly for the conversion or a 
10 single window to a double wmdow substant- 
ially as herembef ore described with refer«xce 
to and as shown in Figures 3 and 4 or Figure 
5 of the drawings. . . 

24. A double glazed unit converted 
15 from a single glazmg unit in which an 

assembly according to any of dauns 1 to 19 
or claun 22 is affixed over the esdsdng glazing 
of a smgle glazed window. 

25. A double glazed unit accordmg to 
20 claim 24 m which the assembly is attached 

to the frame of the smgle glazed wmdow to 
form a sealed ^ace therebetween. 

26. A double gjazed unit accordmg to 
daim 24, in whidi the assembly Is detachaWy 

25 afiixed to the frame of the single glazed wm- 

d«>w. ... J- 

• 27 A double gjazed unit accordmg to 
claim 26, m which the attachment to 
frame of all of the sides of the assemWy 
30 except for one can be rdeased from the 
frame, the remaining side being hmged to 
the frame. 

28. A double glazed umt accordmg to 
daim 27. in which the sides of the assembly 

35 which are releasable from tlie frame are 
secured to the frame by clips. 

29. A double ^azed unit accordmg to 
claim 28, in which die clips are snap clips. 

30 A double gjazed unit accordmg to any 
40 of daims 24 to 29, in which an edge bead is 
damped around the periphery of the 
assembly to affix the assembly over the single 
glazed windows. . 

31. A double glazed umt accordmg to 
45 daim 30, in which the edge bead is formed 

as a hinge and can also be separated mto two 
parts whereby the assembly can be hmged 
away from the frame of the smgle glaz^ 
window, to which the ass^nbly is attached. 
50 by the edge bead attached to one of the sides 
of the assembly after the edge bead attached 
to the other sides of the assembly has been 
separated into two parts. _ 

32. A double glazed unit converted from 
55 single glazing to double glazing m which 

an assembly accordmg to claim 20, 21 or -i3 
is affixed over the existing glazing of a smgle 
dazed window. . *^ 

33. A douWe glazed umt accordmg to 
60 any of daims 24 to 32. in which t he assembly 



is affixed over a fixed or openmg window 
frame. . . • 

34. A double wmdow m which ^ an 
assembly according to any one of clain» 
1-19 is affixed to the fixed frame m which 65 
an opening window frame is mounted. 

35. A double window in which an 
assemtdy according to any one of claims^ 1- 
19 is affixed to the window surround m which 
the single-^azed window is mounted. 70 

36. A double window according to claim 
35. m which the assembly is mounted on a 
mounting strip provided in the surround. 

37. A double glazed unit accordmg to 
cl^m 24 or 32. in which the assembly is 75 
permanently affixed to an openmg window 
ftame. or to a fixed window frame which 
does not carry an opening window frame. 

38. A double window according to daim 
34. m whidi the assembly is pivotable away 80 
from the fixed frame to enable the openmg 
frame to be opened. 

39. A double glazed unit according to 
daim 33, in which the assembly is detachably 
affixed to the fixed or opening window frame. » 

40. A double glazed unit according to 
claim 39. in which the attachment to the 
fixed or opening frame of all of the sides of 
the assembly except for one can be released 
from the fixed or opening frame, the ranam- w 
ing side being hmged to the fixed or openmg 
frame. . * 

41. A double glazed unit according to 
claim 40, m which the sides of the assembly 
which are releasable from the fixed or open- 95 
ing frame are secured to the fixed or openmg 
frame by clips. 

42. A double glazed umt accordmg to 
claun 40. in which Fhe clips are snap clips. 

43. A double glazed unit according to lOQ 
claim 39 or 40. in which the assembly is 
affixed to the fixed or opening window frame 

by means of hinges attached to opposite sides 
d£ the assembly, each hinge being separable 
into two parts by withdrawing the pivot pm, 105 
one part of the hinge being secured to the 
assembly and the other part to the fixed or 
opening frame. ^ 

44. A double ^ed unit converted from 
single glazing to double glazing, substantially 1 10 
as hereinbefore described with reference to 
and as shown in Figure 1 or 2 of the draw- 

^Ts. A double wmdow converted from a 
angle window to a double window, sub- 115 
stantially as hereinbefore described with 
reference to and as shown in Figures 3 and 4 
or Figure 5. _ 

C. GRATWICK. 
Agent for the Applicants. 
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